This is a case report of a prenatal observation of subdiaphragmatic extralobar pulmonary sequestration. There are two types of pulmonary sequestration, intralobar and extralobar. Only 10% of extralobar sequestrations are reported to be subdiaphragmatic.
Pulmonary sequestration is described as a condition in which lung tissue is separated from the bronchial tree and pulmonary arteries. It is a rare and complex congenital anomaly of the pulmonary parenchyma. There are several published reports of prenatal ultrasonographic diagnosis of pulmonary sequestration, most of which are definitively diagnosed only after birth. Pulmonary sequestration should be included in the differential diagnosis of solid masses found either within the normal lung (intralobar) or outside of the normal lung (extralobar). Extralobar sequestrations can also be found below the diaphragm where they may be mistaken for intra-abdominal malignancies such as neuroblastoma.
Case Report
A 33-year-old gravida 2, para 0, woman was referred to the authors' facility with a prenatal diagnosis of echogenic bowel. Her first pregnancy ended in a spontaneous abortion at 6 weeks gestation. An ultrasound examination using a 5 MHz curvilinear transducer (Toshiba 6000) revealed an intrauterine pregnancy at 19 weeks gestation with a consolidated echogenic mass in the abdomen (Fig. 1 ). The mass appeared to be located in the midline, anterior to the spine, and subdiaphragmatic. No other fetal abnormalities were seen. A complete fetal echocardiography examination identified no structural cardiac defects. The findings were explained to the slight constriction; however, this did not appear to be causing any additional problems to the fetus. Further investigation showed the mass to be posterior to the fetal stomach and extending up to the diaphragm ( Fig. 3 ). Differential diagnosis included small bowel obstruction, extralobar sequestration, and malignancy such as neuroblastoma or sarcoma. Color Doppler mapping demonstrated vascularity within the mass. There appeared to be a feeder vessel originating from the aorta ( Fig. 4 ). Biophysical ultrasound exams were performed on a weekly basis once the patient reached 29 weeks gestation. All subsequent biophysical exams were reported as normal without evidence of fetal compromise. The size of the mass remained consistent without further evidence of IVC or aortic constriction. The amniotic fluid index (AFI) increased slightly each week, reaching a maximum AFI of 25 cm at 37 weeks gestation. There was never any evidence of fetal hydrops or pleural effusion. An elective cesarean section was performed at 39 weeks gestation, and a 6-pound 13-ounce infant male was delivered without complication.
Postnatal ultrasound and computed tomography (CT) examinations confirmed the presence of a midline paraspinal abdominal mass. The neonate was transferred to St. Jude Children's Research Hospital where an abdominal ultrasound was performed. The area of concern was described as an echogenic mass in the midline of the upper abdomen that appeared to be surrounding the ligamentum venosum and the aorta. The differential ultrasound diagnosis was (1) infantile common hemangioma, (2) celiac axis neuroblastoma, and (3) capillary arterial venous malformation. The neonate also underwent a magnetic resonance imaging (MRI) examination that suggested the mass to be a pulmonary sequestration. MRI demonstrated a large systemic artery, arising from the descending thoracic aorta, which divided into a number of vessels that drained into the enlarged pulmonary vein of the lower left lung. The final MRI impression was extrapulmonary sequestration; however, the pulmonary venous drainage suggests an intralobar portion.
Since there appeared to be no evidence of neonatal complications, the sequestration was monitored by ultrasound on a monthly basis. Ultrasound at 3 months of age demonstrated complete resolution of the sequestration. Follow-up exam at 6 months was completely normal.
Discussion
Pulmonary sequestration is a rare and complex prenatal finding. In a 1998 search of the medical literature, there were only 38 reported cases of pulmonary sequestration discovered prenatally.1 Pulmonary sequestration is defined as a mass of nonfunctioning lung parenchyma that has no connection to the tracheobronchial tree and receives its blood supply from the aorta. 2 Intralobar sequestration is located within the normal lung tissue and will usually appear sonographically as a dense, round mass at the base of one lung. Intralobar sequestration is considered to be an acquired pulmonary anomaly. It accounts for 75% of sequestration cases and occurs 3 to 6 times more often than the extralobar type. 3 Extralobar pulmonary sequestration (EPS) is located outside the normal lung parenchyma and is enclosed in its own visceral pleura. EPS is thought to result from an accessory lung bud that arises from the foregut during embryological development and eventually separates from the foregut, sequestering the resultant pulmonary tissue. Extralobar sequestration is less common than intralobar sequestration and comprises 25% of all sequestrations. Extralobar sequestrations are predominantly found on the left side and are usually related to the left hemidiaphragm. They are generally located between the left lower lobe of the lung and the diaphragm, but they may also be pericardial, interdiaphragmatic, or mediastinal. Rarely, EPS may present as an abdominal mass. Only 10% of extralobar sequestrations are subdiaphragmatic. 4 The ultrasound appearance of EPS is usually unilateral, solid, and hyperechoic. Vascularity can be demonstrated within the lesion using color Doppler mapping. In 95% of pulmonary sequestration cases, blood supply is via the abdominal or thoracic aorta. As with our case, the use of Doppler ultrasound makes it possible to demonstrate the systemic origin of the feeding vessel. Venous drainage of extralobar sequestration is most commonly through the systemic venous system, namely, the IVC, azygous system, hemizygous system, or the portal vein; this produces a left to right shunt.3 Pulmonary sequestration may contain cysts, and differentiation from a congenital cystic adenomatoid malformation (CCAM) or bronchogenic cyst may be difficult unless an anomalous blood supply is visualized. The presence of a feeder vessel is very important because it distinguishes a pulmonary sequestration from CCAM, lobar emphysema, or congenital diaphragmatic hernia. 5 The prognosis of EPS depends on the presence of associated anomalies and is good in the fetus with an isolated finding. The incidence of other malformations associated with extralobar sequestrations is 58%. Associated anomalies include diaphragmatic hernia, tracheoesophageal fistula, bronchogenic cysts, and cardiac defects. Polyhydramnios and nonimmune hydrops have also been reported with extralobar sequestration.6 Fetal nonimmune hydrops associated with pulmonary sequestration is uniformly fatal if left untreated.7
Conclusion
Subdiaphragmatic extralobar pulmonary sequestration is a very rare occurrence. Pulmonary sequestration should be a differential diagnosis in a fetus presenting with an unusual abdominal mass. Utilization of color Doppler mapping to identify a feeder vessel originating from the aorta will assist in making the diagnosis.
